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Alerting Abstract JPA 

The processing appts. consists of a logic processing part (1) that 
comprises of a logic constructor (1 A) that realises a predetermined 
function. A reserve logic processing part (2) reproduces the predetermined 
function of the logic processing part. A data holder (3) holds a 
composition data of a logic processing part. 

A fault detector (4) detects fault generation. A recomposition unit (5) 
reconstitutes a reserve logic processing part based on composition data 
read from data holder during fault generation which is detected by fault 
detector. 

USE/ADVANTAGE - In logic module and IC. Reduces size of appts. and cost. 
Improves self restoration function. Improves reliability of device and 
degree of freedom of design. 

Title Terms /Index Terms/Additional Words: PROGRAM; INFORMATION; PROCESS; 
APPARATUS; SELF; RESTORATION; FUNCTION; COMPUTER; UNIT; RECONSTITUTED; 
RESERVE; LOGIC; CIRCUIT; COMPOSITION; BASED; DATA 



Class Codes 



International Classification (Main): G06F-01 1/20 
(Additional/Secondary): H03K-0 19/173 
International Classification (+ Attributes) 
IPC + Level Value Position Status Version 
G06F-0011/20 A I R 20060101 
G06F-001 1/267 A I R 20060101 
G06F-0011/20 C I R 20060101 
G06F-001 1/267 C I R 20061206 
US Classification, Issued: 395182080, 395182010 

File Segment: EPI; 
DWPI Class: T01 

Manual Codes (EPI/S-X): T01-G03 
Original Publication Data by Authority 



Japan 

Publication No. JP 8044581 A (Update 199617 B) 
Publication Date: 19960216 

♦♦INFORMATION PROCESSOR WITH SELF-REPAIRING FUNCTION** 
Assignee: FUJITSU LTD (FUIT) 
Inventor: OGAWARA HIDEKI 

FURUKAWA HIROSHI 
Language: JA (34 pages, 3 1 drawings) 
Application: JP 1994178846 A 19940729 (Local application) 
Original IPC: G06F-1 1/20(A) 
Current IPC: G06F-1 1/20(A) 

Publication No. JP 3365581 B2 (Update 200308 E) 
Publication Date: 20030114 
Language: J A (35 pages) 

Application: JP 1994178846 A 19940729 (Local application) 
Related Publication: JP 08044581 A (Previously issued patent) 
Original IPC: G06F-1 1/20(A) H03K-1 9/1 73(B) 
Current IPC: G06F-1 1/20(A) H03K- 19/1 73(B) 

United States 

Publication No. US 5655069 A (Update 199737 E) 
Publication Date: 19970805 

** Apparatus having a plurality of programmable logic processing units for 

self-repair.** 
Assignee: Fujitsu Limited, Kawasaki, JP (FUIT) 
Inventor: Furukawa, Hiroshi, Kawasaki, JP 
Ogawara, Hideki, Kawasaki, JP 
Agent: Staas Halsey 
Language: EN (48 pages, 3 1 drawings) 

Application: US 1995436525 A 19950508 (Continuation of application) 
US 1996693540 A 19960807 (Local application) 
Priority: JP 1994178846 A 19940729 
Original IPC: G06F-1 1/00(A) 

Current IPC: G06F-1 1 /20(R,A,I,M,EP,20060 101, 2005 1008,A) 

G06F- 1 1/20(R,I,M,EP,20060 1 0 1 ,2005 1 008,C) 

G06F- 1 1/267(R,I,M,EP,20060 1 0 1 ,2005 1008,A) 

G06F- 1 1/267(R,I,M,EP,20060 1 0 1 ,2005 1 008,C) 
Original US Class (main): 395182.08 



Original US Class (secondary): 395182.01 

Original Abstract: An information processing apparatus with programmable 
function and self-repair function which can deal with multiple troubles 
the information processing apparatus includes a logic processing unit 
formed of logic forming elements for realizing a predetermined 
function; spare logic processing units that can be reconfigured of 
logic forming elements to reproduce the predetermined function of the 
logic processing unit; a data holding unit for holding forming data in 
the logic processing unit; a fault detecting unit for detecting a fault 
occurrence in the logic processing unit; and a reconfiguring unit for 
reconfiguring the spare logic processing unit having a logic circuit 
configuration similar to the logic processing unit, based on 
configuration data read out of the data holding unit, when the fault 
detecting unit detects a fault occurrence. The information processing 
apparatus can automatically reconfigure the system to reproduce its 
original normal function of a faulty forming element. 

Claim: 

l.An information apparatus comprising: 

* a plurality of logic processing units, each logic processing unit 

being a logic circuit realizing a predetermined function, said 
logic circuit comprising a plurality of logic forming elements; 

* at least one spare unit comprising a plurality of configurable logic 

forming elements; 

* data holding means for holding logic circuit forming data of each of 

said logic processing units; 

* fault detecting means for detecting a fault occurrence in each of 

said logic processing units; and 

* reconfiguring means for reading said logic circuit forming data of 

the logic processing unit in which said fault detecting means 
detected a fault occurrence and for reconfiguring at least one of 
the plurality of configurable logic forming elements in said 
spare unit, based on said logic circuit forming data, so as to 
form a logic circuit similar to said logic processing unit having 
the fault occurrence. 
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S«S1 3?©*«©ft^effttft5*-*'ffft¥Rl 1 

K*ojwjsnfc¥Wi*T-^fc«i;T. Ragtag 1 

7) . 

[0028] Ra&a&i 3#««-fc*.snT 

V»*«^, ^«liia«I^S^7Bi:LT. S&»g©8 

a-bfcRaaiaai 3£ift©RaRaRi 3fc*tt*R 

a*R«*7A«ffl^*££a»"C** <R*R18) . 
3 Rft©RaR/£gtSt7Afc < fcORaiHlR£UT 

mmm\zm^n, #Ra&am 3 mm®®* 

tu nmg&-9VWMkl lfc-kSWRricx-*©* 
ffl^IittotW. SRfc^Rl 2*», Rttffftft 

^titrfcofcRasaagi 3 nrwTcRaiiiRRR? 

-^RS'-J'flMWRafr&RfrlHU ^(D^am^SI 

^f-^titJ^T, ^RRaaaaasft, 8gc©Ra« 
7 Ai:* o %ffimi&fi&\zu?itwimm.® 1 

(R&R1 9) . 

[0029] c:©«^t*v»T. Ra&a«i 3#«» 
*&*.snTv»*«s, ?#§&a$!iasBft, «sc©na 
Rafti 3©5%©#5£©naMaaJi 3i:N-©na 

0»«j«K*»*£bT:fe<c:ii&*T*.5 (R#a2 
0) . Sfc. SttfHIR7flB(za:?^RWl«13lC 
ft*T*RR«JW«*RV»TV»*ft«iyB1IWftlB« 

r5B*#R**-€-&*.&tu ^fliitia$&agi5©ftg&ffl 

GUfc®«RRA*'bL<ttU'fey hRfctt. Btt'Hk© 
ftSffifflfifRCS^T, SKfWIdPFRfcfc^fcRa 

aaag 1 3 fcfttT^RRaffiaasRffl-r* c t hr 

(R*R2 1) . 

[0030] s&fc, Tfcffifflttffiw^RRafl&affifcb 

< ttf9RR7RR©RRfta« 1 3 KJrt" 4R«*R± 
1"S»«Rlh*R**&*.*;iit>T!** («*J12 



(6) ft§§¥8-4458 1 

2) 0 *fc. Sia^agBl 3aW|ft*ft^6nTV>*« 

mi 3 &n*-#, f-zm^m. mm 
rrsrrr^ri o&&zmm&7-9ftmmi 1 

T** (tt«R2 3) . 
[0 0 3 1] S 6 fc, RRRAS* 7 A*£tftHMftR 
«|j£Sil7B£, R9HROR4MM»RTft«R9'b 
^t-r*Jlt«fC* (tt^92 4) . !!©Rfcfc*ttT 

jo Ra^aaai 3s. RRoRa-fe^&^sRat 

J^a-^tlfcO (R#«2 5) , Rfc©R9'fe/ld>& 

Zltat-C^S (R#R2 6) . 
[0 0 3 2] *fc, R94HR1 3#W©RffBR# 
6fc*:i=yM»*D. #&RlslRft, R»©Ra-k^ 
a> 6 ^aRat^oL-^snR-tfe^TRdrr « eta* 
t*«h* (R*«2 7) . nasaagu 3#. «»© 

«R@R^63!j:5a=y h**R*&*Tfc.6R«*ia 

»t*d, sftfitsKft. R*©Ra-fe;i'fr&&sRa 

R2 8) . 
[0 0 3 3] 

[fW81 ±»©H1 (a) , (b) fcjRTJB 1 «MMI0 

BBR««Rtt£R«*&aRR-m, Ra*aa«ifc& 

V>T«, gS©Ra«tfg*lAK<fcr)Ra®B£l/T 
tt^aMai52«, tttOWlRRKRIACJcDRR 

0»ti/TH«j«?rRfc«j««n, SRaaaag 1 or 

50 fcfcHTte, RRRaR 1 KgttSRaisIBftRT--? 
SRRLTV»*. 

[0 0 3 4] R«*ffl^R4fi:*^T» ^8^386 IT 
©RgfBffeftfctfrrst (01 (a) Rfi) , SRlS? 
R5fcJ:Dv aRRRORftUfcRSRaRHCO^T 
©ISiaiiII?S«l^x-^ Sf-^«»¥g 3 6R»tH 

i/. -e©^aniKR^r-^('S^v>T. ^ffiRajaa 

« 2 S&©^a«^S^ 1 AC«fc o a^e*©^* 
UfcR»ffl««l tH-oR»@R«Rfca:«J:5fcH 

5(01 (b) #R, R«R1) . 
[0 0 3 5] Ra»^S*RR*SC«kO, SIS 
WRoR£L&RRRa«l fc*^*aRR«OR4R 

Ht***Ra«da!«iA*RR-r5-*. ^»r$n 

&RRRRC9R£RHlc^«RaRRS« 1 A«RV» 

&RS*«B*iA*&&a, SMiiiii©%4Lfciia 
fflaass, : MiRa«ia«2ti/TRv»*ct*»Te* 

©T. 3fcB0R»R£fcRLTtt. C*l*RV»Tf!«R 

jaa^fi^^s (R*K2) . 
[0036] a 6 k:. ^aMaas 1 imwtit.x.ttiT 
so v»««#. ^ii^a«ia8i52^, RR©Rajaaasi© 
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mme>&m\z\& =r->?m%%. 3*^ ©nam 
%mfcT-*<nm&ftL^nmfc^m5\z&znmf$.z 

mu2\z®t)&z.z>r£tt-v&ig.*im-c&z mxm 

3) . 

[0037] sfc, ^fflna^aw 2 ©tt#&ffl&a© 
ami'S^t, 3R»«©$&£u&8ia$aaasifc 

B«J*#R 5 K<fc3Ha®B©W»J**!La£fT&5&g 

(«#*4) . sec. %nm±m\z£<o, * 
ffiffljKffiw^fiiaiajaaffia feu< tt»*58*«©aia 
^agsuc*fi-5.is&«*«±-r-5)CiT. «*ffift&*ii 

[0 0 3 8] »««H«l!WI*"t«:A6tlTV» 
ft**. BttftU¥ft4*j;cmil^ft5*#im 

a$ 1 «£-€-&*.«-#. x-^ffi^a 3 uim 
»a5*&Sr¥a#«»©aa*aa«5 1 jcMLT*afc 

•efc^ftHtfcJ:?), ge©«fi&£fl55iifcT#S (»* 
«6) . asfc, isa«j£g?SilA£» HflKDih 

7) , c©»-&k*v»t«:, mmmmi%&v :i H&ik 

fc»Tft«IBSfr&5!:fctf«T£ft («*B9) . 

[0039] *&, c©«^t*viT, na&asBifc 
aiBstr&ofcB (M«aio) . niaffiagBi^j:^ 

2 £. gft©*fflaft*&ftft:i=9 h 
*©IM*;i^Sfc*»a*^:L-*****fc*T*l 

(mmi 1) . 

[0 0 4 0] ±j£©02 (a) , (b) Cvrfft 

2©58K©ss^a«sti#^«a5!iagfiTtt, nasa 
a$ 1 3 at, &ww&wmmm 1 At* ombr^ 

a®K$J&x-*££8LT^ft. 

[0041] a 6 ic, K§tim#s 9 Tttaa&att 1 

3T?©*«©»4**iHU RfiiSXIMIrfB 1 0 

TttBi£©!f84Lfcna*aagB 1 3 (c^itsasi^*© 



(7) ftW¥8-44581 
&ffibfc«* (02 (a) m) . WIMBr-*tt*# 

ai ifc«wr. 38»s©f&£Ufcna*aa«i 3ic 
o^TonaiaKiiiiSx-^ *T-^fiw*a 8 
*mu *©na®»*«x-^ns^, tous* 

j&SSiS 7 B £, Wtfl|9S*»ff¥a 1 0 C J: 
n&SK»S©B£gHfc*^*»a*tfS* 7 ASH! 

JWBfft. 

JO [0 0 4 2] -tLT, H«*^ai2fc,fcD. fflfcSx 

s^t, »a«aa«i3s» *mmmim*7Bt 
m&mmm^fk 1 0 t± mmntcmm® 

B&SHic^ftaafll&S* 7 A*l»vsfc»a*^S 
£ t C J: 0 Sttl»«©»£ vtz&mm® 1 3 1 RHI 

*IB4tt*ct3j»T#* (02 (b) #JH, 
2) . 

[0 0 4 3] *&. T*»flllJ&K*7B©ft*iKja£l 

a? a©«saA«rt>b<ttu-fey heictt, E*¥a©« 
a*j*5^ 7 Aic^^T^fflnasusB* 7 b s^ffl-r 

*!lfcfcJ:D, HS> H1tft¥ftl 2C«k5S*lKffla 
SfrfcS&KjPfc^ 3) . asc, *&*gih 

?RlcJ;D, *ffiffltt!8©^fflliia«!^l5jfl7B>bL< 
ttSRW«©f6*SHfc^Siia«I^M* 7 Afc*W 

ft&«£iy:u «***ftjwrr*!:t#»T** (si 

[0044] *s©ft£ic#i>iHm!iii&K* 
50 7 b zmmmzm m&mm 1 3 

*S15). 3 01 (a) , (b) Ttt, «ft© 

7flma«ij£s* 7 b s, na^asp 1 3 i^{c^©ait 
tv»*«« (M««i 6) , : Hma«iAS*7Be. it 
asaaeBi 3T©*s©»s&fcs#WEr-*tt*#R 
1 uctofffflanfcHWrtT-^fc^UT. najaa 
85i 3©5i«^&aiirr*jitKj:»), isaMaifSi 3 
©«*&«*fcT?#* ««ai7) . 
40 1 0 0 4 5] ^asaasB 1 3 *m**&*.&nT 

£.vtzfa®mm& 1 3 ^©i&afflaa 1 3 icfcttsia 

(is*ki 8) . a^t, ®&<Dt$iw®mm 7 a\z£ 

1 3©0f€*«*raiL56^tt< tt>-oo^ffina 

jaa8i5<£^^xT^#. Htt^x-^n-s^a 1 1 

*HII*7 ! -3'©»(H«cWita:ofc«^KI*, S«^c 

^a 1 2 tcfc o, sKB««*igfc&ofc!ia8ia« 1 
50 ato^ToaaiaKMBijtT-^ft^-^ff^as* 
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Harass*. &&<Di&imtfLW%7 Aizzvnsimm 
tfttmzfoftmmssmm 3 tn-<Dmmm®mmz 

■5dt*tT#-5 m^mi 9) . 

[0 0 4 6] Cl©«£tC:feV>T> l&mm®l 3#«gC 

1 3 ©?t>©ft£©ti8*aa$ 1 3 £iaj-©tia 
asn 3^B«^te(c?sorcJi^ x-^«jt^a8 
^5-t^<. ^©^©ira^assi 3^«^affi 

0) „ 

C0047] ^mmmmmmm^mn 
mtkxm h l < \t u -t y h«r eis? &©ft#$ffl 
Wffijcs-cJ^T, sKssi^iic^ofei&afflassi 

a, 2c=k5^aiiiif&os«^«ia$ff^ 
5«»j9»ftv> (ffl*«2 1) . asfc, «&S^ih^g;tc 

[0048] sfc> naaaaasi 3#w& j ttL*.$tn: 
a«a«i 3*k*&a*-#, x-^^as, * 

Mfc«*IMKf*l 0*iWMI*7»-^IW*»l 

1 £«»<z>i&a$aagB 1 3fc#bT#afc*fc*.*i:£ 

5lc, ifeaSI^S3l7A*J;i;^ffiiia»^S*7B 

t, Mias»©»/h«iii»*Tftstta-fejpfr5ci 

bbi 3 «&©iia^;i^e>fc5ifta^a.-;Pi:L 
fcD (1*52 5) , a*o»a-t;i'*6tt*i6« ; Es? 

[0049] giaffiaBSi 3«tWkoMiBR» 

^2 7) . aaaiaffii 3*». &&<Dwmm*tt 
wBKe, aftcDaa-fe^sasna^^a-^&ii 

5£<h#T#S (W#3I2 8) . 
[0 0 5 0] 
[K9609] 

(a) mimmmomm 

m 3 te#8$©jg 1 BEmmBttftfflf 

fMtta*B©**&*-r^n5»^HT*D. £©03fc 

*-rfi?a$aa&a (HMRjaas'X^/o «. 



(8) ®W¥8-4458 1 

aaasfr * 5 <fc o tzAx&mz%mz *>©•?& a. 
[0051] ect. z(om\z^rmm9SMms\t. 

T'f^oyD-feyU-a-y h (MPU) 2 0, BSfttf] 

ma 2 1, »«^x-^fia^««i2 2, 79-9923, 

3-?>\ i <g%imm2 4, ^*iJ2 5, DSP (5V5>* 

;i/>>^;p^n-fey-9-) $26, dma (^fi^M 

tUT^-fe*) n>hn-72 7, 9412VBC&79 
7*82 9£*fc*T#§fife£n, DSP$26«DSP 
ffl^tU2 6A*-5-^T^5. MPU2 0«, 

10 a«iaasa^fctefc5«iatiKJgM«i-r-5«>oTS6 

0, 7^/*2 3Rtf3Y>FWW««2 4fc«il/T 
affi*t*ttStl5-*, DSP (f^^*->W 
^D-feylHS) 2 6*«ftbT««*iiM**n. 7^ 
7*»2 9%misXv : -9V?-9, « 

[0052] fc*i, ±a©a^m, gas, 

3, **»J2 5, DSP$26, DMA3>ba-52 
20 7, *1"?2 8, W79"f9*2 9\m9u9y5.> 
. jTOflBttll&llRs «*.«, F PGA {74-)VY'-7 

[0 0 5 3] FPGAttt, a— tf ©^7CT?t8 

mZ%.m?Z>Zttf-V2ZAS I C (Application Spec 
ific Integrated Circuit ) 

wr5t>©T?**. «&. fpgah si?c©iia-t;p 
jfes&D. ^Dy95>^fc±Dcn6oaa"t^*a 

[o 0 5 4] je^, «^[eiK©»aaip]±©fc«)©# 

a*nTir>«jj*. coFPGAtowb, na7-* 
7-??*\zmzmm&)ts.m&<Difii%, a— sfgnhm 

GAB. ft««*«»V»tlr»3*X^AVLS IOfVjjt 
t. Rtt, m m«fcfflT*TOJBBWWIIlT»0 

40 xif -f >©£S!*£a»*©£iii;:2frs u s^*s 

[0 0 5 5] *Sllg«fc*V>TftFPGAtt, ISSIT^ 
±tf WK:^»BfSoft«IB«l5a-r*± 5 fcF P GAS 
^D^7ASnT^-5. CCFPGA^if), xm&jfi 
fl3lt9:A^-C»t3Tfe, M P U 2 0 ©Jt^fCtk 0 rtS6© 

ifeaa^sBa^-rs ^ t^a* ± 3 c&ot^s. 
#*©FPGAtt-e©wffl5fc*ffiffl©aa-fe^ 

50 [ 0 0 5 6 ] 0 4 «*58HJ©^ 1 SlfifflfcftfrS SE£ 
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■5. 3 4««&©FPGA (7^-;PK-7n 

© F P G A 3 4 «£»©i&S-fe^ (ttattt&£*) Rtf 

mm^mm-tiv wmmmmm t^onani 

S'E^a-^TfftD, «Atflta©H3C*B-*DSP 
SB26, DMA3>hD-72 7 Xa^-f T 2 8 tLX 

coo5 7] cct?, na-fe;i/t»iiaiHi»©ft/jN«ii« 

£ 7n ^7 5 > ^sJUfcA- H 9 x 7©S/Jv&l£ 

k*t*o, aa^n-^itt. **©tta-fc;nc* 
o nx&s * 1 So s *>©■? &s. 

*fc, NMSttttlltt (PMttttB^W 2 l », ffift©H 

3fc*tt«l»#*Hlia»2 lt»J6rr*t)©T, FPG 
A 3 4 te*V>T»#**R£U&*fcfcl*#fcfflflr*** 
^-TSCfclCfcO. (MM*5&*Lfc£££MPU2 0fc 

[0 0 5 8] *^>J 2 5fct>V>T<&, S&&©0 3 Kfctt 
*^ i EU2 5K»«T*"b©'C, £©**'; 2 5 F 
P G A 3 4 fc*l**»8@K«jfcr-*£fi*nr*l?*l 
^x-^«Jf«« (T-^ftft^R) 2 2 
§\Z, F P G A 3 4 \Z&HX z MUimt)V(D9L<0S»m 
*IMS1-*il*5 9**l/TV»*. S&fc, CO/^EU 
2 5tt, «AtfH7fc*TJ:5a:, &FPGA34S© 

&mm*fr?~'7fr (lEtt^S) 2 5A£^&;Itv> 

5. W6. Jl©Ha-fe;Pr-yjP2 5Att, !«*©»£ 

i>*fw«ffl«isB»r*ft©T*D, ****** 

©^»«ffla«©«»aA«ft»t<ttU"fey NSfctt. 
E*¥ft©ft#«yi**fcaS:toT, SttP»«©»£ll 

ifc<fc0. 0f««l6**r*FPGA3 4ft«j«1-*C 

[0 0 5 9] 5 7teX**>3 1 x';/flIl8 (BlSI&aS 
*HMr¥Bt) T&D, C©X**>?xy*l!K5 7 
tt, Nt*ttttBB2 l*6©l**l*tM»«WfcMP 
U2 0©jf* (X**>*x fcJ:D» F 

P G A 3 4 ©X^'V y^"x. y i?£fr£E'5 Z\ii\Z£. t)» PI 
*©»4l/fcF P G A 3 4 £;fctt.5i!5i8»g©38£®H 
fcjta&»**a-fe;i<*&»rb4*ft-r* , b©T*D, ^Brifg 
X («*tfH5 (a) , (b) lORTHWai'SejW* 
^IE4iiia-fe;i/-cab?)g) «mpu 2 o 

[0060] MPU20 tttMR*a**&ft£fc 



(9) ftW¥8-44581 

&ffi[§]8&2 lfc*DFPGA3 4T©**©»4S*ffi 
S«»*©«4bfcFPGA3 4K"3V»T© 
*a@K*flJET-**;l*U 2 S©***?-?*** 
«2 2»&K»fttU *©*aHIK*j£7 ; -*fcS^ 
¥******:. ***>*xy*0*5 7fcj:!) 
*KSn&a«W*©»4KHfc*36»<5Ha-fe^ft»V» 
&*a**£*mvrSKW*©»4l/fcFPGA3 4 

t ani**?****^*©**** 8 -* ^stats 

10 »#©5B4UfcFPGA3 4ftlHBjjrrsfc»lC. d© 
FPGA34tUty KTSU-fey hflr^*"bffl*T« 

[0 0 6 1] t^5T, ±ft©B«<£x-* 1^8:3 

TJ:3a«j***i/T^*. *fc. *«*a-fe;>©8& 

*tt**-r*ct«t**&», ±e©**u 2 5©g*g 
5 9 cfflASftTUftTma-feMkas* 
ffltt, F P G A 3 4 ic*st***a-fe;te*©*©«*.tf 
a> i oxKKje*nTv>s. ftot, mpu2o©mwk 

«kD, ***a-fe*©8S£5A--- fe>hgg*SJ£fc 
&fclr>J:5fcUTW&©T\ B*j£x-*©ff-g©£Hfc 

[0 0 6 2] B*8f&»Bt (ft**?*) 3 0tt, MPU 

2 0fcj:o*msnfcim«7 f --*fc*^T. fpg 

A3 4*, ***«fe;M:X*lr>*xy*H*5 7lC 
J:D*»r*n&aKI»»©*ftRHIC*»*»*lia-fcJU* 
PHVifcHa-fe^i K<fc 0 SKHSF©»±bfcF P G A 3 

4 1 r-*****-*- * <t 5 kphm-t a t ©t* o , 

[0 0 6 3] i^T, ximi^'J 5 8tt, MPU 2 
$n> FPGA3 4^e.©^*ati7D-yi7(C<kD, ff 
^) (C^mUTFPGA3 4'\ft|&-r4 1 b©Tab?). $ 

fc. nmj&nft®5 2te, fpga3 4±c^a6. 

n. ~> U 7/M t U 6 8 * 6 ©««l^x-^ tlS^$, 

^ffina-fe;PtP$s©f545Hc*^5iia-fe^si85^ 
40 ^a-fe;utJc t k<9iia[ii8Sss*^'r5 ! b©TabSo 

[0 0 6 4] 0 5 (a) K*-r«fc5fc, 

;W3 8^IU8 (A) fcJjDSBRSnTliaiailtl/T* 
fiKcEtlS F PGA 3 4 H^ViT»lP^ta$nfc»&C 
*V>T«, MPU2 0I1 ^t>fiy^EB5 7l: 
^LT. £M (B) T^T«k5^4 i t>/^fc«fcS7, 
* t >?x y ^ Sff ii©!t^£fTfc5 «k 5l:ftoT 

*+>?xyir|WR38»6, lfea-feJP3 8©5^, Wft© 

*feSHK^3*»ai&a-fc;u3 6**»jesnsj;5icfto 

50 TV»*. 



(10) 
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[0065] -e-tx, nmmmz oks^-co. 05 

(b) ,k3fc, ^©S&fcSBfca^-Sg&a-fc^ 

3 6 s^^fcua-fe^R^ffiiia-fe^a 7 se^t, 

(C) fc*T±3fcfi«^iai/TttiB©H5 (a) 

t5i5l:&ot^50T$5. MPU2 0H, 

FPGA3 4fc*tt**ttffl««© i ?«lia-fe^ , bl/< 
ttlWlffl*4RHK:^*Ba-fe;Vfc>W*l&«*itib 

»*o*4l:ffoT. W»J£»SI3 0©ffjj|j£$&an<k 20 
o T, FPGA34 ©^fflHa-feJV^H^^Uffiffl Lfc 

t&x. f p g a 3 4 ©^ffina-tr;v©»*^ ^ 'J 2 5 fc 

*»3nTV»*-£©S*MKTifcofc*Sfc, *© 

t z mm \z*t vx7 ?- a e nai-r * c: 1 1 «t o a» 

1-5a^g:3 3 £bT©Htg£t>WLT^£. 
[0 0 6 6] ±a©*«KJ:D, *38H1©£ 1 gJfcMK 
A^»SSHtf««l6^^«ffifflagB©!!i^&, B6IC 

^•r 7 a-? - h zft^x&TizBiwtz. m 

S^fflt38S2 1C*HT. (Xxs/7" 
Al) , 7^-tX^'TA7^h Uf9^A2) X«7 a? 
*yfFy^'f'7l7- (Xxy7*A3) H<fcDPS£ 

*t»m snst, c©«w«aig»2 us. isgfctaft 
^smpu2 oKtttmfrr*. 

[0 0 6 7] MPU2 Oilfc^Tte, ^ttffl@K2 1 • 
(Xf7^A4) . JUT, y7h7x7!l«fcS*H!!W< 

-5!ia;i/-5 1 >t < k55!ia*tff^t>n-5^ Uf'^A 

4©YES;P-h^^7>r^7A5) > 77h7x7tl 50 

rA©iifP£-l$#ihS1*S (Xxy7*A6) . 

[0 0 6 8] MPU2 0I1 £T©FPGA34 

tlfrfcot, X^^x^SES 7H±-SX**> 
^xyi^frfc 5 X*Y>?x-.y£ffi^{i^£ 
(Xxy7A7~Xxi/7*Al 0) „ 
BPS, FPGA3 4K«UTtt. 7+f>fi'^IHK 
5 7^e.©fg^ WtW» fcATjSn ■ttf?7" 
A 8) , 0J;Ltf0 5 (a) fcfctt-S^H (B) TSTck 
5fcX+* >AX£ii£T{I^ (X*-v>77h) «X* 40 
■V >?x v V 0» 5 7 Uta^jSn*. 

[0 0 6 9] X*^>^xy^|nl?&5 7H*5^Ttt, ± 
tB©ffi^ (X**>77h) £A*Sn. X**>?x 

bfc¥ P G A 3 4 K£tt5SgE»£©fg£SBI::^£ 

a&a-t* (w*«H5 (a) , (b) tmz&mw 

3 6) &IMffH»*-r*. ±ffi©X*v>^xy£IHK 
5 7t±*Ha-feJU0»K«*tt. MPU2 0tl*tbT 

m^mmnthxati^n^ mpu2o«, i© 
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F P GA 3 4 t»Si&a-fe;^#ftl/Tlr^^tfJ»f$ 
n&»£tt, H^ffl©FPGA3 4t*lt5X*^>5 1 
xyinWrftfcfl*** (Xx«;/7A1 0ONO)!'- 

h) . wstta-fe^fiFfiUT^stfldfanfe*^ 
mx\mT\zmt^u. ^*>j 2 5tc:*tt-5^a 

■fe;Vx-7;i/2 5 At>TRMB84l&a-fe;HC»ft-r*7 
^-;i/H©^fflBH67 7^^'J7-r5 (Xfy^Al 
1) „ ^ntiO, MPU2 0I1 FPGA3 4lCi3tt 
*l»*©»±bfclia-fe^*«ffll/!4V>J:5fclWIPbT 
^5©TS&£. 

[0 0 7 0] *fc. »*»a-fcJU«»#ftUTV»*»&. 
MPU2 0*«, FPGA3 4fc*Jt*|»**l*4Lfclfc 

a-fejp*ttffli/&^«t5ic«frr*tt*>ic, mpu2 

Ott, FPGA3 4^*5^^aiilK«^x-^S^ ; & 
»J2 5*>6K*&Oii'bt (Xxy7A12) , FP 

g a 3 4 c^stt^flma-fe;i/©»©s«(iflt*K*E 
*. ffifflwiE^ifta-tJvoa^iiiK^HSi^-rsc^s 

3) . 

[0071] £ $fflWtBfctia-fe;i/©tsca«£ 
H**r*icMa:«*iiJiLTH3a:v»«^i4. nam 

»*H«di , r*Ct*fC*&^©T, a— tfttFPGA 
3 4 0#Eatt**fr&5*« Ufy^AH) . ^ffl^I 

i6^na-fe;p©»^@Ks»ifi^-r4^s^fis«iJi 

l/Tlr»*»&tt, M P U 2 0 ©ffWfKx - 9 WtW-^Wt 3 
5lC*V»T. FPGA3 4{C*5tt^HaiggS«^x-^ 

Z Uf'^Al 5) . 
[0 0 7 2] MPU2 0fc*V»Ttt*3nfcHll!J«T- 
^tti FPGA3 4*n»*ffl-rJlt0T*57*-Vy 
htUTOKy KXhU-Ax-^lClE^Sn Ury 

t*ai6) . m®di®®3 o©->U7;m ; e'J 5 8 eta 

*$nT##JiSn5 (Xf'^Al 7) . -tLT, M 
PU2 0a>&FPGA3 4fc8l,T, U-fe-y hft^£tH 
Uf«^A18) , FPGA3 4fc*V»T«J* 
anTV»*»«H**U-feyhU. H«**ff«5 2 

». ->u 7JMt u 5 8 \sMhximm?-9wiur □ 

■f-OWBriJx-^fcS^TSKF P G A 3 4 
■f-5 Ufy^Al 9) . 

[0 0 7 3] -€■©&. MPU2 0TI1 jlt'J 2 5©ir 
MWr-7)V2 5AS#lb, Sffi^©H7UfeFP 
GA3 4ld*tt« ; f-itlia-feJl/©»S*'»h-r5 (X 
x«>7A2 0) . lit. S«^©i^7bfcFPGA3 
4©T««-t*©*t, ^U2 5JC«Mft*nTt>* 
& F P G A 3 4 ll&gfc^flii&a-feJU©»©2*Pfii 5 9 
t&ttKb (Xr5/7*A2 l) , IHHHKMmit 
a±38oT»r»*«^tt. Xx>y7*A7HS0. X*-^> 

Vift^F P GA 3 4*t#*El/TWU£ M^l/feXfy 
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7 A 8 ~A 2 2 \Z£Z<m*ftl2.0. 

[0074] ssk. =mmm-t)vifimmiu±^r 

2tbT77-A£2tfflbfc& Ufy^A2 2) , Xf 

P G A 3 4 fc*SMI«-fe;W«#«E UftH £*lj»r£nfc« 
Stt, ffl«^aiT7AK*a*«Hi (IPLittS) jWt 

3) , w«*taiB-rs. 

[0 0 7 5] Z\<D&5\Z. #smaKiBMaiiz.itntn 10 

&&»&.mmmmmmmzj:n& f pga 3 a 
t. vmmmM.fr* 7 t. nm^-^mwim2 2 

t. PMNMUBR2 1 t, 7** ^xy 7 ESS 5 7 

t, ■7-f^D^n-feyU-2 It. fffl|Jttltt3 0t£* 

[0 0 7 6] S6fc, mmt)V?~7fr2 5A*-t-ftA # 
fc C 1 1 J: D . «2SSAf^gL < tt U -fe y bRf iC*HT 

*>, m\m%z&m?zz.ttsi< 1 PLgiasfrft*. 

fc, MPU20 ^«»±^g 3 2 t LT0«8fg£}rir 

s*&«&»jhTs-t*tT€§©T, mommm* 

[0 0 7 7] MPU2 0#a»¥R3 3tl/t 

©«ttswrsc:tK:«fcD, ^ffiiia-fe;i/©3?c^ < ia-r 

■5Ei**T**©T, 8*©flMMfefo±fc**r*i:£ 50 

*»T?#*. *&, ItCDTIlltM F PGA 3 4 
rtfc*»RW-SttTV>«©T?, **©»£UfcFPGA 

Xfcfc J: 0 /WMb»V>Tttfi«Ml*§IISW'« C t#T 

[0 0 7 8] ft*. ±5£©***«CiiV>Ttt. 04 C 
kTZSIZ, g&8$aag&tl-T©FPGA3 4£2flR 

4 nr. lHfcSV>tt3fflEU8tt-5<k3fc«fifcLTfc 
(b) £2£Kffl©R!P§ 

0 9 «#8§I3©$& 2 ?|JIMIc*#« SEJtitmBtt *«f 
«fia««©R»*BIBfc*r^nyirHTf*0, £© 

0 9 ic^rwasttagB^. fo&©£ 1 *««fc*»t* 

®3\Z7*?b<Vtnm\Z, «AJ«ft4NRMftffa5J:5 
ftAl«Stcgf«sn. MjtaKft<MMBB«»6a:« 
> MR3.=. y htCJ: o««anTv»s. 

[0079] t^^T. c©H9 t^rsafflags 
ttUBm 11, mpui 1 2, nm$tT-*m®m so 
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1 1 3, DMA WjVVYWiTV-tTs) 3>hu 
-7 114, DSP (.T-titfJl'stfi-JVfU-ty*) 
&tfDSPffi**'J££irDSPgBl 1 S&Zfel^U 1 
1 6&*&ATV»5. 

[0 0 8 0] *fc. 1 1 8l4H4fc*T3'U7** i EU 
5 8tH«©«tB&*fcrDPR (fa7;^-hRA 
M) . 1 1 9ttH4K^rX*V>5 l xy^lHlK5 7 t 
W«©«IB**fc-ra*+>3 l xy*ia» 1 1 2 Ott-f 
>*-7x^X»««T*5. £&, tt2©£l£IK0! 
tgftD, MPUI 1 2, DMA3 1 14, 
DSPgJl 1 5&tX20©^ffllSia[l]Kl 1 7 A, 11 

7B&. wenFPGA (naaso) cj:D«ij$2 

nTViS ?ff 112, 114, 11 5Rtf 1 1 

7 A, 1 1 7B«FPGAtf2ar§) . 
[0 0 8 1] F PGA 112, 11 4&tf 1 1 5 

a. *ft©na-fe;nr«toi&aisitetUT«^snfci6 
a^i-ji/T&o, ^E-n^nMPu, dma^ > h d 

-7, DSPf«<£^iir-5<fc5lrftoT*D. FPGA 

1 1 7 a, H7BH a»©na«i^sstin«k»386a 

0»tUTH«|j«BrtBlC*l«Sn, #FPGA1 1 2, 
1 1 4Jttf 1 1 5©IJrJ£«IBSBKL"5St>©T?**-. 
[0082] $ S f£. 45-FPGA112, 114, 11 
5 fttf 1 1 7 A, 1 1 7 B tffttftr- *«&flMI 1 1 
3 t**U 1 1 6 tBf-^l/U4 0, IM)f/tX4 

1, U-fey h/U4 2 fc±0««SnTV»*. BPS. r 
-*«2!n7 4 0fc«kD, MmtUBKl l l, fflM 

1 3, 1 1 6Rtf&FPGAffl 

©dpri 1 8««tic!taisn. wmnxA net 

0. &FPGAffl©7**>^xy7laIi&l 1 9)WBS 
fc»«*n. U-fcy Wt74 2tCfcD. 6FPGA11 

2, 114, 115Rffll7A, 117B#fflStdg 
*Sn, SB IE, &F PGA 112, 114, 1 1 5ft 
tfll7A, 1 1 7Bt-f>*-7x-f*8igEgBl 2 0 
t3j«DV/RV;tX-f >^-7x-fXl 2 3, DV/R 

v/U4 3 ft^bTaatosnrtr**. 

[0 0 8 3] ±e©x-^(E2lA'X4 0, »K/t 

74 1, U-fey hA*74 2Rr;DV/RVA*74 3«r 
«ftSn*tt"bfc. F PGA 112, BW^x-^^ 

f$wfii 1 3&r;^^'j 1 1 6coviTfe_aftsnT 
cn6ttt>rnt>PMr»4i9K:«iDHAftffaA 

fflW 11 IB, MPU, DMAn>hD-7, DS 

pat bxiatgr -5§iai5i!s^««$nfc f p g a©i^ 

»«*fflfll^tl/T5 s -^«ai/U4 0 tiM/TMPU 
1 1 2fctfl;>rrst)©Tfc5. 
[0 0 8 4] Sfc. MPUtUT«fiK$nfcFPGAl 

1 2 «, it sfflagfi±flcnt>fcs«ia&iKfiiiaiiir5 

fe©T*-3T. DSP^tUT«^$nfcFPGAl 1 

5Rr;-f >^-7x-r ^aajHBi 2 osjgatTH^u 
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&V>«H*£8fft£n*. *LT, **IM(©FPGA 
1 1 2Ktt, BSttffllinftl 1 UCkDMPU, DMA 
3>hn-7, DSPfflttT^lg-r^FPGAl 1 
2, 114. 11 5TO»fO*4**Blfc<H, Pf 
g©fg&LfcF P G A£ttTft< ^OiOFP G A©*? 
•fc»^V»T, S«fi£:r-?«JS®« 1 1 3»&N*ffl 

[0 0 8 5] *&. FPGA1 1 2tt, *<£fflttli©^ 
MmiaKll7A, 1 1 7B"bl/<ttP»#»4«OF 

PGAfcjttaiMisiiihf *»tm±#attTo« 

«Bt>WfO»*. 35t;:, HSI&x-^ftfc*!* (x- 
^ff»¥R) 113U, F PGA 112, 114. 11 

[0 0 8 6] *&, X*Y>fiy^ffll (ttattAS 

mmm^m hob, &FPGA«icigttsn> m a? 

MP UibT*IW* FPGAl 1 2^111*3*1**3 
tftoT^i. **»J 1 1 614, **©B£L£ 
FPGAKftAT^HIItaigiStl/TOFPGAl 1 7 

a, 1 1 7B««muTv»«fmuiiiHi«»rr«G 
it^gttToflitg&wbT^o, iHrnanifti 1 7 

A. 1 1 7BOft»«fflaao«JR«AJ»t)b<ttU'fe 
y NSfctt, 1 1 6 fciHtSftSttfli* mz&3 

HT, S«»#CD»4l/fcFPGAfc^AT^HWI«ig 50 
SSI 1 7 A. 11 7BftlWr*J:5fc3teoTV»*. S 
^C, Cffl^t'J 1 1 6«. &FPGAfc&Bfc ; HISft 

a*;P©ft©**«fc^Tt>l^<sn*i£'bfc, # 
f p g A#©na-fe;H!:**«fflT»rtt/^««iB*# 

[0 0 8 7] M&tf. Ha-feJVx-^H 1 6Afc*H 
Tit &FPGA112, 114. 115, 117A. 
1 1 7B$fc. El 0 (a) , (b) (C^f«t5^i>J^ 

©ffii^iie/^ffi«ffi[c»5i6a-fe;v©*^»»sn 40 
Sett (d) ©ck^^fij-&tc^oT*5t9, ^ffliia-fe;u© 

mt (E) ©J:5&«£IC&oT:feD. SFPGAffll 
IB*Sll»1-*fc»©»«0»©«»*K<85«ftlta'fe*© 
Sett (F) ©.W&ttefcfcoT^S. 
[0 0 8 8] SI 10 (a) fcJ&V»Ttt. DSP® 
£LT©FPGA1 1 5fc»ftWB£UTV»*»£fc* 

lt*o, ^flma-fe^ftttfflUTt). (o x^-rm 
*»©»©»a-fe;i^cf;jsUTv»*. ^ec, 1 2 1» 
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ltt. PttMftlUHRl 1 lfciOFPGAl 1 2. 11 
4,11 5T©Bft©*£ft4ftlbls&**. %m%o 

tif-zmmmi 1 s^sk^uu ^©naniK* 

(Sr-^t, 1 1 6 ©Bia-fe^f— 7;n l 6 A 

K»«snTv»*#F p GA«©»a-t;pfc«*«fflw 

fT&3t>©T*-3T, #FPGAfcfc, DPR118& 

tfH«daiff«i 2 2ft*&x.Tll£3*ro>«. 

[0 0 8 9] ££7!, ±E©fflSj««iatl/Ttt. JUT 

fcS"r±5fc3»B©«#39t**. *r»i©« 

wttTtt. Mi£©«iimM&n«i^ s^pi^©^ 

tUfcFPGArtC^iW&a-fe^Sffl^T. FPGA© 

a, ±a©«! 1 ©«*Tii«rt!WfftAft^«^fc» f 

PGA112, 114. 1 1 5 PS»8S©«8$©An#;t 

* «fc 5 fc bTBHWjftfr ft o d; 5 icsfl-r * *>©•?<& 

[0 0 9 0] «|jttf, Ell 0 (a) t^T«k5C, ^« 
•a0»117A, 1 1 7B4KK 3O0FPGA1 1 
2, 114, 115C5^T, DSP^tLTCFPG 
Al 1 5 U ^HMM-fefrftfcJBUT'b 

(G) T*1-*«»©ft©»a'feJU*»^JiUTV»*« 
^, *©FPGA1 12, 1 1 4 fc*UT©fiM^Bli& 
air;P©»&#lU 3&FPGA1 1 5©«gH£ffi© 

fpga t An#AnttisraiHis& t \yxmmm it x 

3*§£tt. FPGAl 1 5iAn#A*ta©FPGAi 
£'Jt«;M, W«©»13jlElll«©»&tn«©*a!fi: 

«fc mmtiLmttvhox&Zc 

[0 0 9 1] Z<D%$\Z&^T\t> IWI©**bTV>* 
FPGA115I1 DMA3>hD-7tLTOFPG 
Al 1 4 t««S«HCAnS**, FPGAl 

1 4*DSP«ibTfflM6U FPGAl 15£DM 
A3>hD-7i:tTS*^-rntt, B10 (b) II* 

■r<fc5fcna-fe;p©*£##fc<fc?>, dma3>hp 

DSP*it>IE*fclW!^*;:fca«T**. 
[0 0 9 2] 3S>tC. »3©lB*ibTtt, JbfcOVvT 
n©*»Tt>»l(HfeWfftA&^*&lt, MPU1 1 2 
**. ^«l&aiiI»tLT©FPGAl 1 7 A, 117B 
SfflV>T3tt*S©«£l/fcFPGAfcH-©WBB(& 
J: 5 fcH«**ff ft 5 «k 5 icmip-r « %©T 
AAA SI lfc*-r«t5{C. MPUtbTWF 
PGA1 1 2RtfDSP®,hbT©FPGAl 1 5 KB 

ttwra-u ^ffli&a-fe^fcte/fli/Tfc (G) -c^-r® 

«#©8©iia-fe;W*ELTV>S«S, H12fc«* 
#FPGAfc*V»T«UBHI«Zrtfta-fe^©ft© 

^ftrsna-fejvoftft-en^njtttu. ^t©fpg 
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[0 0 9 3] £©«£K::fc^Tft, F PGA 114, 1 
17A, 115, 117B, 1 1 2 tCfct^Tffiffl pJtg& 

mm-tiKD&t, wetiDSPg?, mpu, dmah 

-T5 \zmttWimt)UD& <b<z>ffi*£fc>i*£#*-5 z. t 

WZZZ. ±.M<D£o\ZLTJfltbt>ntc&FPGAt& 

®&t<D&&Gt>mzm'j^T, nm$.mm 1 2 1 \zx 10 

mm®&<DH®l&ZfTl3.?Z\t\z£r). W13\Z7jk?& 

F PGA 114, DMA3>hD-7tlTOFPGA 
1 1 5RtfMPU£bT0FPGAl 1 7 AtttfcCIE 

[0 0 9 4] fcfc. ±K©<fc3K:. MPUiLTOFP 
GA1 1 2C*^TPI^!S^Lfe*-&{I*3^T«, # 
ISCFPGA112^ 1 2 lK<kSfi* 

l&ZftfZo &5\ZMWLT\,>Z>. SSK. ±15852 0$ 
8&£:fcft5, F P GA 112, 114, 115Kffi5© 20 

®m<DAnwz.z>&5timmfcmmzi$^T>b, mv> 

ji&OMPUtLTOFPGAl 1 2tmm\Z. fglS. 

[0 0 9 5] ±iam3©Jgi|tC<fcl9FPGAl 1 

7 A, 1 1 7B*%\,>T%mW<D%3iLfc'FPGAt 

m-<DMm@&mmzte% <t 5 £««j£#fT&t>nfci§ 

Stt. 7,*\y=5-y.v>7Wk\ 1 9C«fc0^»r3nfc3 
S^|J£g©8£L£FPGA£> g£©£fflpj 

t6*-fe;^<t o v>fc^iiaiiii&£#i8^£fc&<zH : - 
mmmt&t vxm^z z. tv~c%z. 

[0 0 9 6] MM*, mi 4t^-r«fc5lC, DSP$<h 
ITOFPGA 1 1 5\Z$%tf%£.L, D S PfRbLX 
«ffi-T^FPGA*tFPGAl 1 7AtAn#t)o^ 
£fci5V>T, FPGA115S, &M<Dmmvimi3.±.)i 

Set 0 fc'>*v^ani?s&B*i^-rsfcje)©^ffi^aiii 
^ra<D^2*jic!!iic^5se^«{ffi#^ifffiffiag 40 

fi®Sftf££, EH 5©7D-?^-h«rfflViT«T('itt 

[0 0 9 7] IPS. SSg&HJlHlK 1 1 lClfc^T, 

(Xfy^B2) Xft^y^Fyi^VX?- (X 

081 1 ltt. PS^Wft^SMPUl 1 2\ZMVXa 
*-T5„ MPU2 OKSlATtt, 8*&fflt§&l 1 1*> 

77l^x7t;:<k£#ffl^£SfrSrt>£ ! PJ»r-r3 (X 50 
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[0 0 9 8] lit, V7f>7x7{C«t5MJ!l*ti?t4 

;i/-?>ic<k£$aaatfTfct>n5# af7^B4®Y 

ESJP-h#6Xxy7"B5) . 7 7 h7x7K<k£*f 

»fP*-lff?±$-a--5 (Xxy7*B4©NO^-h#6> 
Xfy7B6) . 

[0 0 9 9] ^-bT, MPU (MPUS^(Cfi§^4 
LrzW>GlZ\t?m<DMT>U) tbTtHlfSFPGA 
11211 FPGA112, 114, ll5\Zt>TzK). 

x^^>?x7^ihki i gtci^x+^^xi/^s 

fffc? X**>:fxy7ffi*fI^£ffJ?Jl/-C}t 
tSU X^^xy^HJKl 1 g^^^X+irV^x 
y7ife!i&£jjVt{i*t£*^T, P?g<Z>S&4L#:#FP 
GASIc, SKP$^O^SH(C^>{l^iiia-fe;i/^#»r 

[0 10 0] a^gofg^SBtca^st&a-tr 

;K£^»rU!ft5rf-5i:, /tU 1 1 6 C^ttSHa-fe^ 

x-7*;n i 6AtpTisiS^iia-fe;i/H*f«-r^7^ 

-;^HOffifflnJtg77^&^U7f 5 (Xt-^B 
8) „ ^ntit). MPU 1 12ft. »g®8£b£F 
P G A^^ftS^^SHO^a-fe^Sffiffl^nJOil 

[oioi] ssic. mpui 1 2i;*^ta, na-fe 
;i/x-7";n 1 6 AicteStetra^. ^fpgaks 

1 1 3fc&8$nTv>£, &®m%tm®mm 

fc?Z\z&Wtel6imVl<D&tZtSfc?<it:Xlt®b, m 

§©^4l^^fpga(ihlt, mmmmwwo 
mmmmz&wfcmms.-tzfrm^nfc-rz (x 

x<;/7B9) „ IPS. e^<D584bfcFPGAKfc^T 

HK^si^-rsn^s^^a-k^osct o *>*#^s 

[0 10 2] ZZ.X, mg<D%£.VtzFPGA\Z%^X 

m^-T -5 K&gfcfia-fc;Kz>&<k D t>*£ ^=££ 

ft. MPUI 1 2 ft. ^FPGASr^fflBltllfea-feJKD 
h\Z Uf'^B 9 0NOJHh)5^Xfy7B 1 0, 

si 2#«g) . ^fiitg^wr^aiHiK^^-rs^ 
s*na-fe;KDSc©#^fstcy- h sn^m 2 x-7;i/ 

5^-T5 (Xx>y7*B 1 1, 01 2#flS) o 
[0 1 0 3] -£LT, mix-7*^tm2r-7'^a:& 
tfc&U ^FPGA^rotpt^n^nroiil^^^ 
* © Ci^S^^ffl "JtEHa-fe JV=£Jf o T V^^Sd> £ ft 
jTTS (Xx^7*Bl 2) . ±^©mix-7*JI/ 
t$2f- 7*;i/<h5JtifelSU ^TOFPGAt^Tffi 
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[0 10 4] Ilf-^tl2r-^l'i0 

;p©b*». 6«tE*rr saaiiiBfcffirirrsK&iSfc 
sbi*. i»w«cSBW»o»£i/fcFPGAo»att 

tffcfrfcS Ufy^B 1 2©N0;i'-t-friS 
Xt-^^BI 3) . 
[0 10 5] d^T, Xxy:/B9fc:&V>T. KW©8 JO 

©ftj:?)***^*^* Ur*^B9 0YESf- 
h) . #»*ffl»4UfcFPGArt©THWI8-fe^Sffl 
V>T§&aiIJ!&£ffi#j£1--5 (Xf-^BH) „ 
Xt'^B12I;^T, ilr-^iH2r-^ 
t 4T©FPGAK*V»T«UB?riBai& 

(Xxy^B 1 2©YES^-h) , n i x-^hc* a? 
ttS&FPGAfcO^T, ^2x-y;UCTfg^^nfc 

4) . 

[0106] ±is©«k 5 t Lrnmj&&mintet>ti% 
mpui 1 2tc*^T«> nm&t&wit>nrz'&<D 

*FPGA±© : PflHia-fe^©***» Uf'^Bl 

5) , #FPGAC*^*^«H»-fe;P©*t, **'J 
1 1 6KIMrtanT^*. ftFPGAfciHSMMHMi 

■fe;v©gipffii&tt«-r«i (xf-^Bie) . 

t, #FPGAic*Jt*^flma-fejp©ft*»as**j:D » 
<Mn3vm§£«, ^©e^T^-Afflat (x5^7b 
1 7) , M87n?7A^*&*$aa 
(ip Lisa) *tff&to*i ttfy^B i 8) . mm 
asattaiB-r*. 

[0 10 7] Z\<D&5\Z, *f6W©^2SUfiWH^A^S 

gs«a«iB#€r«aj8ia«B[c«kn«» fpgah 

2, 114, 1 1 5fc. iMMNHsHftl 
x-*£8&#ll l 3t» HtttttHlillftl 1 1 Btt 

mm\ 2 1 1 ffffljaagfit^it^.sss' 

*ft**»*©»#lC#tT-t©«llja#*7£*©iE# 40 

o, gisitii&HWc. zmmmzMfov^mmz 

[0 10 8] X+^^x^tHftl 1 9£^fc 

B«snfc»*»£KHK#jfe«iia-feji'ftM*v»fc 
iia-fe;v#&fc*, att»#©384u&FPGAft, * 
•na»aiai»tUTffl^*ct*»Tr#*©T, #sp» 

£#T€f*. SSfc, ;**>J 1 1 6S*&*, P§W©38 
4L&FPGAfcftAT^HMiaBI&£l/T©FPGA 50 
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1 1 7A, 11 7B&ffifflUTV»-5^#«fflflia&l21i 

fc*t»Tfc, gB«P?$£;t&ftifa;ii:fc< I PLffla 
fcfrfc*.*©-?, Sa©Kfi«ftC94T**. 
[0 10 9] FPGA1 1 2&m&±&mtL 

T©mBs*-r*Jitfcj:o. 5Mgjiitttt© : Hnfcaisi 

S&117A, 1 1 7BfcIXtt|S|gfj«M£©FPGAK: 
(c) £3*llft©fHI! 

016, 017 tt*£H©£3&ltfl££>*SgE4lffi[ 

«n#tftffl«iasB**-r0t?»5*«, *£js«i©b 
*Bfflags&> M^omi. m2^iwt^«c, «*. 

ft»»WI«ffa:3J:3ttAI**KII«an**©T 

[oho] e©hi 6 fc*-r*«»a«tt»4, 
Mifi©»2«itwic**>*flMUfla8afcttUT, 

sn, aEttfi©#tt&&stfca*iaiBt4. aa^a 

-;U-Cft<*«liI» (FPGA) 6 5-l~6 5-8T 
ifcS^g&S, ST, C©H16t:*^T, 6 214:/ 
U > y h^©a~ y K 6 1 ttftflap©ftKB 

RS, 6 4tt?«MMH& 6 5 -7, 6 5-814^ 

mm®®® ftmwmm , 6 3t4»#a*&4bfc 
na-fc^u&s. 

[0 111] #MSIhI&6 5 - 1-6 5-814. 

tt*, 7ny?5>^tB&A-Ftfx7©*4v|IWa 
»T*D. a-yh6 2f4, gft (Hf. 80) ©ftffi 
08 6 5 - 1 ~ 6 5 - 8 $teZ>mZ.\Z7V > 

[0 112] Jl©J;3fc*jfcfcJ:0, *ffia©«3lHt 
«t*^*SE#itt««^#flf«fflaSBfc*V»T». 
0 1 6 E*? »{p+©*«0K3*6 l (313^5 
*aHI8S6 5 - 6©lia-fe;U6 3T?B**»*±"r*t, 
tta©»l*lS«l©«*tH«©**K±0. H17t 

*T«fc 5 tc> ■eona-feji' 6 3 z$tsmm\9\& 6 5-6 

&«D«U ^«tmaiHlSS6 5-75»lfP*©*aiHlSS 
»6 lK*»T»fPS**CtfcJ:D, K^SaiHS-B" 

[0 113] d©«t5t, *9SIS©fl$3%KMC^& 

R^«aia«!ias5ttT©*«iijK (fpga) 6 5 

-l~6 5-8fc*fc*, ltSB©B2«Mlff|j:n«i:, 

«ajaasBcfettss*?*^*j«ss!t©»*K^t 

T-€-©**BB«7C*©iE»a:«IB*miT**J:3fc 

mmznmfiitzzuz&r), mm^zmvo-D 

[0 1 1 4] ±»©*SH««Ifc*HTtt, ^Bft 
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&15J86 5-7, 6 5-8£*ft;L ««@?S6 5-1 
-65-6 *3 4 &mt)l>TWmtf%£. L &»& In, 
Z\<D?ffi&m®&6 5-7, 6 5-8&ffl^-5^i:t«k 

5-1-6 5-6 CTfflfta'fejl' (WHhHX) 

[0115] (d) %4$mmmw 

018, 01 9B*KMom4SIJfiCa|H*^5SH#ES 

&a. *fc, £©01 8 (c^-rif ffiMaggtt. ttfc© 
»3**«fc#*»*tt«flaS«fcttl/T, anyhT 
£<*R©:iny h,fc9fcSli«&a8§fccfcDfltfi)c$ 

< any h 7 5 - 1 - 7 5 - 3T$>££#gfcS. 
[0 116] £©01 8K:fcV>T, 7 2te$&© 

any h 7 5 - 1-7 5-3 &VUZ>7u>f7*>>/li! 

mtetimwm* 711^^75-1, 75-2* 

Dft5»^©a-7hSf 1 7 4«any h (^fiiifeS 
fflaSS) 7 5-3«fcOJS:5^iin.-.y h». 6 5«&« 
®g& (FPGA) . 6 3ttWS#3g£L&Wl"fe;i'T* 

[0 117] £*, *W3K6 5at«ia"fe^6 3fcO 
V»Ttt, W»OjB 3 fc©tH«©*ttS 
WLTV>5. t©J:5a:«J«fc«fcD. *89!©!iS4ili& 
0J 5 g E«tt**#fr*fWfflaSHK* V^Ttt, 
01 8fc*-TJ:3fc, »f^«f©a=y h»7 1C*W-* 

any h 7 5 - 6©na-fe;P6 STPMhWIft-Tftt, 
Wa©»2**«©»&tH*©*SKJ:0, 01 9C 
^-T«k5C, *©Ha-fe;i'6 3**t»a-yh7 5-2 
£«JD«U h 7 5 - 3 fc»fMi©a-y S 

»7 lK^»T»^**CttCj:0, W$£8tlB2-fr 

[0 118] £©«fc3K, *5SM©S4H«Wfc^^5 

SH^a«n#^«ffi5aa«sc*viTtt, i&aaaaaB 

RtfTflijfiMi: UT©a- y h 7 5 - 1 - 7 5 - 

a8afc*w-*s*?*tt«u«B*©i»*ic»UT-€-© 

[0 1 1 9] a*. ±»©**M«fcis^Ttt, 

Zyh7 5-3^&A, a-yh75-l, 75-2 

c*»t*aia-fe^T»»3i«*4bfc»&K. zo'Hia 
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t . «*tf*a-y h 7 5 - 1. 75-2 l^ffi&S-fc 

;u (^fltna*^s«) si&sff^pfts© 

#»fcJ:D, »*#»£Lfc«^fcJ:©iHMia-feJI'* 

[0120] (e) f&smmwoistw 
020, 02 ia*xn©«5iiimic»»«eaiMi 

affla^Bt), tta©»i-»4*ii«tH«ic. 
jo H»*««ftffft5i5ftAx«aic»«sn* i b©T 
»«. £©H2 0fc***«tta«»i, N2© 

»3. 4*««fc**»5fl|«aaSBKtfcbT. a=y 
»SS->XxAlC±D«^$n. gE£&©¥&£&-5§& 

aaaagB«. *«iii!&*any h-ettfc<> fitSMas 

85-1-85-3 Tft«jjb9KRec«. 
[0 12 1] ST. £©B2 0fc*Vvr, 8 2te$&© 
1fffi^a§§8 5- 1-8 5- 3J:0&<5^uy55>y 
^Itg^W-»«8->XxA, 8iaH«HH86-l, 8 
J? 5-2J:D*S»fP+©flSf«ffla»». 8 4tt : JHMHI 

*aas§ (^fflnasaai© 8 5-3 ± wmmumto 

a§§», 7 5ttar«;K 6 5i**a@tt (FPG 
A) . 6 3ttPMW»*4Ufc«ffl-fe^-C**. 
[0 12 2] fcfc. 1fffi^aS§8 5- 1-8 5-3tt> 
«R©any h 7 5ftt>fcZ>7a!f7z>>f-ii]mw\- 
H«>x7T?*«. *fc, anyh7 5, &«Ih]8&6 5& 

taia-t^e 3ic-3^Ttt> w^©m3xtt®4^iS0ii 

fc*tt<5t>©£H«©1ItB£#LTl»*. £©<fc5fcflt 
rtlciD. *%«©«5«KMl:^«SEil«mBft 

50 *«*jaa8ac*v»Ttt. B2o k, nre 
■f©tMitta**8 1 KSttstim&asss 5 - 2 ©n 
a-t;v6 3Ti»*3&«»±"r*t, ffljz&©$&2gjs0!i©« 
^tH«©**fc«k»), 02 ifc*-rj:5fc, *©na 

■fe*6 3ft#tHll«»a»8 5-2*«DHU 

«jaa§§8 5 - 3 £»ift+©ffffi$aaf§88 1 ta©x 

[0 12 3] d©«t3C, *5SW©^5*JSWfc*^5 

as«i*«iBft*fl«MaaigttK:*v»"Ti4. nasaagp 
R^^ajaawt bT©«SMa§§ 8 5 - 1 - 8 5 

40 -3**ttA*CtC±D. WKE©®2-m4HJg^Jt 
H*K. ««ffia«fifc*^5**^t**ja5Sl©W 
#lC»bT-€-©*»a«**7C*©jE#*«IBSfiaT* 

[0 12 41S*. ±»©**JS«K*V»Ttt. ^ffiflf 
«aa»8 5-3**ftA, imflSS8 6-l, 85 
-2C*H'*l»a-fe;i'TI»**»384bfc*&C, '©^ 
<MHMaa»8 5-3*fflV»*CtCJ:D» W^©®2 
50 **«ltHI*©*ja5K«fcDI»#**IHS*T^**t. ^ 
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n£R£ani\ mx\zmmm.m 5 - 1 ~8 5 - 
2 \z^mm-t)i ftmmmmm mm 
of&immmtmmz, m&&%£.vtcmG\z, z<d? 

C0125] (f) %6mmm<Dmw 
022, 023 \t*mam 6 mmm\zfrfrz sum 

sti**©-?**. c©H2 2jr*"riii«aa8 jo 

T, ifeai!!iaa5tbT©FPGA (gftlUg) 3 4*11 

*e&*.&nT^s#&, Pi#^aiii8S2 i*itm« 
$$#13 0))t#FPGA3 Amzttxznztth 

2, itft*as*»ff?a&LT©i**i:ji«tf¥&9 
1 &£zmm&y : -?ttmw> 3 5^«»ofpga3 

4fc#UT#afc*&*.Sn-0>*££. Ktlftffifll^ 

/^Hfc*. ft*. H>K 1 ^Jfifisjfc*3 1> (D i: a? 
ft^©fc©tt> H*©MBSfrbTV»*. 
[0 12 6]«-3T, B«tfr-*«#««2 2 tS« 

fiex-^tf»^a3 5 tw*-fe;^»r^a9 1 tt* 
o, mn»a^ase9 3!0i«}^3n5ttt>ic:, ** 

t^miE]SS2 ltfK»riMiHI3 0tFPGA3 4t©tt* 

£> 2 Bs^agfi 9 6 #«i«an5. * 
fc, *n?nm 1 fttra&B 9 3 mm 2 ft*u&a& 
g9 6«, «sic»iRtTB»tsn, mftwrnrnw. 

9 3 tt^ 21fffi^agS9 6 £T«*»«fcfrfc3&» 

©am^S9 2**ft*.T*o, ra*c, s&2B««ia jo 

SB9 6tt9ff^S9 7S*&A.Tl»*. £ni~<};0, 

m 1 tifffi&ane 9 3 tm 2 ««®a^g 9 6 1 omx 

[0 12 7] SStC, £2f»$8*!ia&fi9 6©IWr;P 

iyf@85 7fcH*©««S#1-3*>©T*D, W£ 
tfctti®!&2 ia>S©g^Wft^£LT©»g&8r»* 
fg^9 4£, affl*S9 2*^tTA*snst. SSi 
F P G A 3 4 fcfctfSMWOB^RHlCJfelfeSlia-fejp 

*iMffb»3rr4t)©T**. 40 

[0 12 8] a<t^S9 2tt, ±x£©*0<> Si 
BS5!iaSB9 3©M«MffilBlK2 l*&©WS»ffiJ* 

9 5fta«#a9 7*>6Sflrt-*"b©T»*. ±>£©» 
f£fc±D, *58W©»6Hlt«lc*HTtt. &£Jf52fif 
Sfflagfi 96©FPGA34 <D^Wt)V 3 6 ICT** 

#X£bfc;:&tHt*iMiiaift2 1 ic*v»T4*Hrr* 

* 9 4 £ Jg 1 1Mij&9£B 9 3 ©»#feJH«r*a 9 1 50 
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-9mmm2 i^^-^z^^tznm^-^ 
tnmzt. a^#a9 2*ffl^*ctcj:o. c© 
9 5 ss 2 it ffijaagfi 9 6 (ommm 

\zmtmM\zm%h<Dtnmz&m-z. 

[0 12 9] m*>. 02 3tC^1-«fc5lC, J&5FPGA 

3 4 ©aa-tji, 3 6 \zxmwm& lt<&, us 1 « s«a 
asfi9 3t^2fSffijaasB9 6t©ra^#&a»3 
^Dt^iitiwio. ^Bna-feji^ 7&m>Tnras£ 

♦shbob 6 mmmzmz ttmmmmmw&m 
8Bfc«fcn«. p§«j$x-*&8$#t2 2, bs^m* 
»r¥a9 1 *3cktm*^x-^if»^a 3 5**. $&© 

FPGA3 4 (£2fttt«l9&B9 6) fc»bT#«fc 
^^.^nT^S^tCiO. gfi©«7.^-X{klrJ: 
08B©^I!ft»V»Ttttt«*ftS3(ISr*£t3J«T 

*» ssc. i6B©*iB*aiibT»w*£fc*tT** 
©-?, i^w-©eaat>is]±-rs. 

[0 13 0] ft*. *3MS«fc*^Ttt, S2«^a 
gg96©FPGA34 CTfflMiSJl' (^ffiHaSf/fc 
B*) 3 7****, lfta©m£JKfl£|q|&£. PS* 
at»4Lfc«SR:. C©^BaB-fe;P*ffl^TBK[PWF 
*t*±bfcFPGASH«l«l/T^<53fi«, cnKBjeS 

n-r, m.«***Bffia*^UT©*«-FPGAs* 

tt*Tfc*m B**ia8fi**&*., FPGA3 4C 

[0131] (g) m7mmm®m 

02 4, H2 5a*X^©B7|lltMtC^«i5il8t 

«B##B«aiasB*^-r0tf*-s**, *^ffiw©if 
$n5t>©T^-5. *n*s^fc^-5^fflag 

Btt, WE©^ 1 SWSWH**«flMiaaKBl:lt u 
T, Ha^agBibT©FPGA (^aHISS) 3 4*t^g 

JS««3 0*i&FPGA3 4«t-e**e.n^ti: i fe 
t, 5 f -*«»*a&UT©B*Jfcr-*«8«*2 

2, B«aiaB3fi^»f¥atuT©»s-fe;p^»f^a9 

l*«ttfH«J«5 f -^IHI*a3 5*^»©FPGA3 

H«p, mi^JS^Jt*tt5 ! b©t^^© ! b©tt, n* 
©*MB*#bTV»*. 

[0 13 2)^1, **«BK*^T"b(»i6©»6* 
Kfl&HBlC. P*S^taill?S2 1 tH*^tl«S3 0 fcF 

p g a 3 4 i ©B*^to*»n, at 2 it sjaasB 1 0 

0##D££n*i£&fc, S««T-^fiy$«S}2 2t 

s«i^r-^tt»^a3 5 tmm-tmmwt* 1 
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«fco. mimmmm* aitmtiizftz. isi 
it m®m&w 9 3 t&jfi 2 titg&ags i o o t\tm 
^Wti o i fCcfcofflsKafflfcfffc^tan^sip 
C^oT^^. sff^tiNMgfii o o», & 

j£-T-5^HSFPGA9 9^^1-5fc*(D^fflFPGA 
§Sg®#l 0 2 £-£-fc;LTV>£. 
[0 13 3] SSK. #gMWlr**SBf8$!tagfi 

^©s^iswcitLT. ^<tifea-fe;P9 8*t, f 

P G A 3 4 T<D&g<D%£.ft\znmtfLy : -9ftW-^Wt. 3 
5{CJ;DgtasnfcB«^x-^tlSCT. FPGA3 10 

BPS, ^ffiFPGA9 9«> 6SI2fim$!!ggBl 0 0 

of p g a 3 4 ii^atTfflv^ ^t^-e^s^tiifea 
9 8 at* o , &n 2 fiiffijaasa 1 0 0 © 

FPGA3 4©fi^&^JCtt. £©^{|FPGA9 9 
•5. 

[0 13 4] fcfc. SfS2fiff8$!iagfil OOK&I^T, 

i o 4\$^®&%&%<kLrcmmt)v, io5\m\zf$ 20 
m^*.Lxm%^-»itf3.'DTz2^><Dtm*.)}/, 103 
\mmm%%±\z*iLxmmmtet>ntz®xm* 
©na-fe;nrr?&£. ±mommz&Y). *m<D%7 
mmmzfrfrz ^mmmmmmmmmm^ 
H2 4Rimi2 5^^t, uTizmmz, 

[0 13 5] gpt>, 02 4K*-fJ;5II, StilflKKig* 

f6*bTffiffl^pj(c^ofc2o(D§ia-fe)n 0 szm^ 
t, aiB^ff ^t>nTSffi«i^*©iia-ir;^ 1 0 3 
s^ps^^-rst. Pi^aiiiiK2 uzxzn 

m3 5\Z^X\t, FPGA3 4 (IT 3 OB©WF<iJ 

<Dmm±)V i o 4 ?W£-fc;i^8r^g: 9 i ic <fc DftfcS 
nfc££, ®if»^«aasB9 3©s«^x-^th»^ 

a 3 5 Ttt, F P G A 3 4 ©rtflto^flMffl-fe^ftJIiV* 

[0 13 6] CtlKafU 02 5fc«fJ:5fc, 
P G A 9 9 Sr^fli F P G AH1£®&£ 1 0 2 fcainl/T* 
S> S«^x-^tf»^S3 5T«, #»*r-*ft» 
a* 2 2 fc*t**r-*RI«#fe«#»rf« 9 1*6 40 
©tMW6*C»-3V»T, 3iJflSnfcFPGA3 4A©^ 
ffiiia-b^ 3 4 B LtzMMtfirr-? £ gttif *. 

[0137] s*«x-*iW3«3 5fcT*taan& 

«*rr *«WWI 2 2, |*#fejMMK¥Bt9 lfc«fctf 



ftM¥8-44 5 8 1 

C&PVB*. 

[0 13 8] fc*5> *SMt«fc*V»Ttt» ^fllFPGA 

9 9 icwta** (?«i&a*£S*) 9 8 
mmnmi mmmtmmz. »§#sB±Lfc«£ 

aaa*ia«£i/c© ; HiFPGA£-€-&*.. fpga 

3 4K*Jt*|fc«-fc;WT?IWF#»»4bfc»^K, £©? 
«FPGASJ8WbJ:fcfc.kD, taaB©S&2&J&«|iE 
«©^S»C<k 0 &g£&IB2i*S C t *>T#S. 
[0 13 9] (h) «8HltM©K9! 
0 2 6, 027 tt#fgBJi©$g 8 &*MK*#S £E*ft 
«IB#ft««Ml«SIBS*-rHTr**«t, #f&JS«l©B 
ffifflaSBte, ffl&©m£ffiWc**Sfita*aa8B 
KJtUT. (FPGA) ±{cnraMaattT 

a-tjp (7flma«AS*) tux, sgp»£©8±b 
fc*a*s?a-jv^©aa*?:i.-;wc*tt*sia-fe 

[0 14 0] BPS, #£&«ttfc*#5B«a!ia8B«. 
02 6, 2 7 C^f«fc5C, 0Utfffg8$©fl-gBEB« 

»«Bfcaffl-rsj:t38«-e**"b©T*D. ^©02 

6, 2 7 Kfc^T, 1 3 Ott&fltlilH (FPGA) X$> 

0 . £ ©*a@»s 1 3 0 tt»a*aafiBfc lt© 2 o©ii 

lti?a-JH 3 3, 1 3 4***ATt»<5. CUT, 
Hat^a-JH 3 3ttA-H5VX7 1 3 1 SfflfPT 
5fc©©A-Hx^X^3>ha-7tUT«^Sn, 
g|at$?i-;H 3 4f47Pytf-T'fXi'l 32*<6ll 
•Pf * 7 n y If-x-rx^n > h D-9 1 tTSI^Stl 
TVJ-S, ^*3, 1 3 5 \mm*:i?3.-)H 3 3Kfe»* 

iia-lr;i/MSSi^r?.iia/ixt?afes. 

[0 14 1] CCT, 7Dyt:-7VX?l 3 21477 

o. a«affl^ti4^ffl*a*ffi^-^, /v-Fx-r* 
^131 etnwi*fiaw4fc©©y7 h^x7Rtf» 

a»38l©r-^*«J#UT*0, M«UB«(XV». * 
fc. 0 2 6fc^T*«t0»l 3 0T«> ^©tp©T^T 

©aa-fe^*»«yi*nTv»*fc©. ^aona-bji^w* 

T»aF«»»4Ufc*6tt, ffifflji«©fli^siat-7jL- 
;n 3 4©ira-b;u^^iiiSia-b;uttT^ffli-Scfc5 

[0 14 2] cnf4, 7n<>tr-x-rX73>hn-7 

1 3 4©aa-fe^*^Baa-feji/ti/Tav»*j:tJ: 

Dv £-5*4 X03>hO-7l 34*tffiffl 
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K«£«#'>&^fc*-e&£. ft*. 02 6, 2 7iC*3 
V>T. pmfcttHR-2 1, Sffi^x-^fi5^*2 2& 

tm»^x-^th#^s 3 5 aits©* i 

£8§iiai?^itf#&x^8tAx--*ft&?§l!3 5 

[0 14 3] Jl©«fc3ft*j*K«fc0. *^WO®8Slffi 

A tt, 02 6twfctt*»#l*ttilsli&2 1 fc*Wt, H9 
t^a-JH 3 3 01*3*^3 6 

sttutst, s*^x-^ttg#a3 5Cfe^Ta. 
SKua^a-ju 3 3©*a-fejp* : HMa-fen'i 

UTffl^l* (C. ii€^a-;H 3 4©flMH»;H 3 6 
[0 14 4] ^nH=tD> H2 7fcw"T*3fc, §13* 

$>»-jh 3 Mmmfcznxnm&mn'rzz.twx 

£•5. ft*5, Ha/^X 1 3 5«, iIt^a-;H 3 4 

©i&a-fe;M 3 6*»jftRanTw&. £©«fc5K, #§§ 
w©m 8 maicfr*«iB#miBtt*iii a&a&a 
c«tna, na*j?a-;n 33. 13 4*^-?-^^ 
snxv^ii^, ^aaa-t^tLT. ys«i*s©$8£ 

■fcJUfcja^SHifcJ:?), na^a-^**©^^ 

[0 14 5] (i) HS9§g;&60lJ©I&91 
02 8-03 0tt*^©®9HJIW^^SSE«a 

tstif*#iff«5!ia8B^s-r0Tfe^*t, *nsscsj©if 
afflasaa. mm<D%2mmmzfrfr&&mxmmw 
\zitvx, nat^a-* (Harass) a»a**ft*. 
6nTi»5«^. ^aaa^a-* (^aaaMa 
no «ft©na*s>a-;p©3"&©*«©»3*s> 

a-;PtH-©lfta@»*riEfc : P»l(lriEtT*<jfll*»S 
ft5. 

[0 1 4 6] BP^. 02 8i^*3^T. 14U4*«(0JS 
(FPGA) T&9, Z.<Dmm®&l 4 ltt, £ft©a 

«^ii^na-fe;n 4 9^e.*^snTv^ i b©Tafe 
0, A*x 1 4 2s^bTffisfca»3n&«»©aa* 

i?a-;H 4 3~1 4 7 ^^^.5 ttfelC, A'XH 

2 fc***nT*6"f^flwia-fc;ncJ:D«**nfc^ 
{fna^va-^ 1 4 8 s-e^^xv^. 

[0 14 7] #FPGAtt*ft©Ha'fe;W»6« 
rtSnT^SfeOT. Hat^a-JH 4 3 teT-fi? O 

^D-feyu-tuT*iB-r*j:5fc«iijEsnT^4. mm 

\Z, &a^a-;U4 4te*'|"?|5]K£LT, na^E 
^a-;H 4 5 ~ 1 4 7 aafefWUPIalBi: LT»I6TS 
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